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Abstract 

Dried seeds of Cassia auriculata Linn., C.absus Linn. and C. fistula Linn. were collected from Javaathu hills, 
Tiruvannamalai District, Tamil Nadu, India for the comparative analysis of phyto-chemical potential with special 
reference to antioxidant activity. The active compounds were extracted with ethyl acetate, hexane and methanol. 
The methanol was found as suitable solvent and hence used for further extraction and analysis. The preliminary 
phytochemical screening of C. auriculata, C. absus C. fistula has revealed for the presence of alkaloids, phenolics 
and flavanoids in all the species. Absence of reducing sugars in C. absus, glucosides in C. auriculata and saponins 
in C. fistula were also observed. The quantitative determination of phenol and flavanoids was carried out in C. 
auriculata, C.absus and C. fistula and found that the total phenolic content as 0.18, 0.15, 0.11 and flavonoids 
0.08, 0.092, 0.087% respectively. The antioxidant potential of the seed extracts recorded as much as 50% 
compared to α- tocopherol as standard. The Super oxide assay for the sample shows as 3% comparable to the 
standard α-tocopherol (5%). The Phosphomolybdenum assay and metal chelating activity indicate that the plant 
extract is a potential antioxidant. The details are presented in the present study.  
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1. Introduction  

Medicinal plants constitute an important source of bioactive compounds which are used as both 
traditional and modern medicine for various human disorders [1]. According to the World Health Organization 
[2], the current estimate suggests that many developed countries have a great proportion of the population 
making use of traditional practice of health, especially the use of the medicinal plants. It has been estimated that 
in developing countries such as China and India, the contribution is as much as 80%, hence the importance of 
medicinal plants are recognized in our country. A large number of medicinal plants and their purified constituents 
also have shown beneficial therapeutic potentials and have been reported to exhibit antioxidant activity, which is 
due to the flavones, isoflavones, flavonoids, anthocyanin, coumarin, lignans, catechins and isocatechins [3, 4, 5]. 
Primary sources of naturally occurring antioxidants are the whole grains, fruits and vegetables. Some of them are 
the prime sources of vitamin C, vitamin E, carotenes, phenolic acids, phytate and phytoestrogens which are 
known to cure various diseases.  
 
Plants are potential sources of natural antioxidants and were found to correlate with the phenolic compounds. 
Plants such as turmeric (Curcuma domestica), betel leaf (Piper betel), pandan leaf (Panadanus odorus), Asam 
Gelugur (Garcinia atroviridis), mengkudu (Morinda citrifolia), pegaga (Centella asiatica), ginger (Zingiber 
officinale), cassava shoot (Manihot esculenta), kesum (Polygonum minus), selom (Oenanthe javanica) and amla 
(Phyllanthus emblica) show the potential of antioxidant property [6, 7]. Miliauskas et al. [8] studied several plant 
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species for the development of natural antioxidant formulations in the areas of food, medicine and cosmetics. In 
[9] it is shown that the phenolic compounds exhibit a high antioxidant activity and certain therapeutic uses.  
 

Antioxidants can be of secondary metabolites isolated from plants such as various phenolic compounds 
[10, 11]. They are the most abundant natural bio-compounds and are synthesized by plants for their protection 
against biological and environmental stresses. Health promoting effects of antioxidants in plants have been well 
documented.  
 

Based on the above scientific information, the present study has been designed to carry out for the 
analysis of antioxidant potential of seeds of C. auriculata, C. absus and C. fistula collected from Javadhu hills of 
Tamil Nadu. For the determination of antioxidant potential, test for radical scavenging, phosphomolybdenum 
assay and metal chelating activity were carried out from the above plant seeds. The determination of total 
phenolic content may be used as an indirect evaluation of the antioxidant potential of the plant extracts. In 
addition, the overall phyto-chemical profile and the active bio-compounds present in the seed extracts have also 
been investigated. 

2. Materials and methods 

2.1. Chemicals and glassware 

All the glassware (Borosil, Anumbra or Corning) used were cleaned thoroughly by standard procedures 
[12]. The chemicals and reagents were of analytical grade.  
 
2.2. Plant seeds collection and sample preparation 

Dry seeds of C. auriculata, C. absus and C. fistula were collected from the fields located in Jawadhu hills 
forest, Thiruvannamalai District, Tamil Nadu, India. The seeds were carefully washed with tap water, rinsed with 
distilled water, and air-dried in room temperature for 2 to 3 days. Then the seeds were powdered into fine 
powder and stored for further use.  
 
2.3. Extraction of seeds with solvents 

Direct extraction was done with Hexane, Ethyl acetate and Methanol as reported. The seed sample was 
extracted with Hexane, ethyl acetate and methanol in the ratio of 1:10 in conical flask in shaking condition for 
overnight. The extract was filtered through the Whatmann No. 1 filter paper in a separate container. The extract 
was concentrated by evaporation in steam batch and the residues were re-dissolved in solvents to yield 10mg/ml 
compound for further analysis.  

 
2.4. Antioxidant activity assays DPPH assay 

The Radical Scavenging Activity of seed extracts of hexane, chloroform and methanol was determined by 
DPPH assay according to Chang et al. [13].  

 
2.5. Phosphomolybdenum assay 

The seed samples were evaluated by the green phosphomolybdenum complex formation according to 
Prieto et  al. [14] and the result was expressed as percent inhibition.  
 
 
2.6. Super oxide anion radical scavenging activity 

The super oxide anion radical scavenging activity of the seed extracts was analysed by the method of 
Klein et al. [15] and expressed in percentage.  
 
2.7. Metal chelating activity 

The chelating of ferrous ions in methanol extract of C. auriculata, C. absus and C. fistula was estimated by 
the method of Dinis et al. [16].  
 
2.8. Qualitative Hydroxyl radical scavenging activity 

Methanol extract of C. auriculata, C. absus and C. fistula was measured according to the method of Klein 
et al. [15] and the % hydroxyl radical scavenging activity was calculated. 
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2.9. Phytochemical analysis Detection of alkaloids: 

Solvent free extract (50mg) was stirred with 2 ml of dilute hydrochloric acid (1mL HCl + 1mL H2O) and 
filtered. The filtrate was tested carefully with various alkaloidal reagents [17].  
 
Detection of phenolic compound: The extract (50 mg) was dissolved in 5mL of distilled water. To this, few drops of 
neutral 5% ferric chloride solution were added. A dark green color indicated the presence of phenol.  
 
Detection of glycosides: About 50 mg of extract was hydrolysed with 5mL of concentrated HCl for 2h on a water 
bath, filtered and the hydrolysate was subjected for Borntrager’s test. To 2 mL of filtrate hydrolysate, 3mL of 
chloroform was added and shaken. Chloroform layer was separated and 10% ammonia solution was added to it. 
Pink colour indicated the presence of glycosides [17]. 
 
Detection of flavonoids: About 0.5g of extract was dissolved in 5mL of Distilled water and filtered. Dilute ammonia 
(5mL) was added to 1mL of the extract filtrate. Concentrated sulphuric acid (1mL) was added. Yellow colorations 
that disappear on standing indicate the presence of flavonoids.  
 
Detection of reducing sugars [18]:  The extract (100mg) was dissolved in 5mL of water and filtered. The filtrate 
was subjected to the Fehling’s test for identification of reducing sugars. For this test, 1 mL of filtrate was boiled 
on water bath with 1mL each of Fehling’s solution I and II and a red precipitate indicated the presence of sugar.  
 
Detection of saponins [19]: About 50mg of extract was diluted with 5mL distilled water. The suspension was 
shaken in a graduated cylinder for 15 min. A 2cm layer of foam indicated the presence of saponins.  
 
Detection of proteins [20]: About 100mg of extract was dissolved in 10mL distilled water and filtered through 
Whatmann No.1 filter paper and the filtrate was subjected to tests of proteins. 
 
Millon’s test [21]: To 2 mL of filtrate, few drops of Millon’s reagent was added. A white precipitate indicated the 
presence of proteins. To prepare a Millon’s reagent , Mercury (0.1g) was dissolved in 0.9mL of fumic nitric acid. 
When the reaction was completed, equal volume (0.9mL) of distilled water was added.  
 
Estimation of total phenol content: The amount of total phenol content was determined by Folin- Ciocalteu’s 
reagent method [22]. Total phenol values were expressed in terms of gallic acid equivalent (mg/g of extracted 
compounds).  
 
Total flavonoid content: It was determined using Meda et al.[23]method. 
 
 
2.10. Thin Layer Chromatography [24] 

The seed extracts were loaded on pre-coated silica gel plates which were then developed using the 
solvents methanol, chloroform in the ratio of 0.75:9.25. The compounds were identified both in the UV light, far 
light and in the iodine chamber and the Rf value were calculated. The extract which showed DPPH inhibition of 
>90% was examined by thin layer chromatography (TLC). The TLC plates after chromatogram were sprayed with 
0.2 % DPPH reagent in methanol or ethanol and left for 30 minutes at room temperature. The plates were 
observed under white light and antioxidant activity was confirmed by change of purple to yellow colour. 
  

3. Results  

The radical scavenging activity of seed extracts from C. auriculata, C. absus and C. fistula show that the 
methanol extract had higher scavenging activity than the extracts of ethyl acetate and hexane. At a concentration 
of 200µg/mL, the scavenging activity of methanol extract reached >50% in C.absus and C.fistula (Table 1) and 40% 
in C. auriculata which is comparable to that of standard chemical.  
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Table 1: Comparative antioxidant activity (DPPH assay) from different solvent extracts of Cassia spp. 

Concentration (µg) of different 
solvent extract 

Percentage of activity in different species 

C.absus C.auriculata C.fistula 

Methanol extract 
20 12.4 6.4 8.5 

100 63.6 18.4 28.6 

200 89.5 39.6 57.7 

Hexane extract 

20 6.56 2.4 2.97 

100 18.58 6.4 5.68 

200 47.40 18.3 28.42 

Ethyl acetate extract 

20 10.80 4.1 4.0 

100 22.29 6.1 16.6 

200 50.98 41.2 40.3 

 
 In vitro superoxide anion radical scavenging activity: The methanol extract of seeds from C. auriculata, C. 

absus and C. fistula have strong superoxide radical scavenging activity compared to standard and control sample 
(Table 2). The decrease of absorbance at 560nm with the presence of antioxidants indicates the consumption of 
superoxide anion in the reaction mixture.  
 
3.1. Phosphomolybdenum assay 

The phosphomolybdenum method is quantitative and the antioxidant activity is expressed as the number 
of equivalents of ascorbic acid. The methanolic extract of C. auriculata, C. absus and C. fistula were observed to 
have formation of green phosphompolybdenum complex and the OD values were recorded for interpretation 
(Table 2).  
 
3.2. Metal chelating activity 

The presence of chelating agents in the ethyle acetate extract of C. auriculata, C. absus and C. fistula 
disrupts the ferrozine - Fe 2+ complex formation, thus decreasing the red colour. Among the three plants used, 
C.auriculata exhibited higher activity (Table 2).  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hydroxyl radical scavenging activity: Hydroxyl radical scavenging activity of methanol extract and standard is 
presented in the Table 3. The radical scavenging percentage activity observed from 15% from 73% at the 
concentration of 50 to 200 ug on different species. The higher percentage activity was observed in C. absus 
compared to other species like C. auriculata and C. fistula. The value of C.absus at the concentration of 200ug is 
equal to the standard tocopherol.  
 
 
 

Table 2: Comparative analysis showing Phosphomolybdenum assay, Superoxide radical scavenging assay 
and Metal chelating activity of Cassia spp. 

Name of the test 
Activity (OD values) in different species 

C. absus C. auriculata C. fistula 
Phosphomolybdenum assay in methanol extract 

Control 0.695 0.695 0.695 

Test 0.272 0.220 0.112 

Standard 0.161 0.161 0.161 

Superoxide radical scavenging assay in  methanol extract 

Control 1.457 1.457 1.457 

Test 0.856 0.975 1.212 
Standard 0.632 0.632 0.632 

Metal chelating activity in ethyl acetate extract 

Control 0.074 0.074 0.074 

Test 0.032 0.011 0.043 

Standard 0.024 0.024 0.024 
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Table 3: Comparative study of Hydroxyl radical scavenging assay of Cassia spp. extracted in methanol 

Concentration  
(µg) 

Activity (%) 

 C. absus C. auriculata C. fistula α- tocopherol 

50 30.30 27.27 15.15 34 

100 34.85 34.85 25.76 37 
150 63.64 50.00 36.36 67 

200 72.73 57.58 48.48 75 

 
The qualitative phytochemical screening of C. auriculata, C. absus and C. fistula has revealed that the presence of 
alkaloids, phenolics and flavanoids present in all the three plants. Whereas, the absence of reducing sugars in C. 
absus, absence of glycosides and non reducing sugars in C.auriculata and absence of glycosides and saponins in 
C.fistula. However, higher amount of alkaloids, flavanoides and saponins in C.absus. terpinoids and tannins were 
present in moderate amount. Alkaloids, glycosides and saponins were also present in trace amount. A protein 
was completely absent (Table 4) in all the 3 samples. Based upon the preliminary phytochemical test, quantitative 
determination of phytoconstituents was carried out for the extracts of C. auriculata, C. absus and C. fistula. The 
total phenol 0.182%, 0.151% & 0.106% and flavonoids 0.080%, 0.092% & 0.087% was present in methanolic 
extract (Table 4). 
 

Table 4: Comparative analysis of Phyto-chemicals in Cassia spp.  

 Test 
Test Results in different species 

C. absus C. auriculata C. fistula 

Detection of alkaloids Mayer’s test +++ ++ + 

Detection of phenolic compound Ferric chloride test + 0.182% +++ 0.151% + 0.106% 

Detection of glycosides Borntrager’s test +++ - - 

Detection of flavonoids Shinoda’s test ++ ++ +++ 

Detection of flavonoids Alkaline reagent test 
++      

0.080% 
+++ 0.092% +++ 0.087% 

Detection of reducing sugars Fehling’s test - ++ ++ 

Detection of non reducing 
sugars 

Benedict’s test ++ - ++ 

Detection of saponins Saponification test +++ +++ - 
+++ : Present in good amount;   ++:  in moderate; +: in trace amount;  - : Completely absent     

 
TLC developed with 10% methanol in chloroform (10:90) revealed the presence of major compounds with 

their corresponding Rf value for C. absus, C. auriculata and C. fistula visualized under iodine vapour and ordinary 
light illumination (Table 5). The specific compound (band) which has anti oxidative properties shows in the Rf 
value of 0.44, which was chosen as effective compound and collected which yields partially purified compound. 
The purity of the compound was checked by TLC with 20% methanol in chloroform (20 : 80). The antioxidant 
activity of these compound was confirmed when the DPPH purple color changed to yellow.  

 
Table 5: Rf values of compounds in the seeds of Cassia spp. as separated by TLC 

Detecting agent 

Short light (UV) Iodine DPPH 

C
. a

b
su

s 

0.12 0.12 0.44 

 0.24 0.24  

0.34 0.34  

0.44 0.44  

 0.48, 0.62, 0.7  

C
. a

u
ri

cu
la

ta
 0.22 0.22 0.62 

 0.35 0.35  

 0.5, 0.62, 0.7  

C
. f

is
tu

la
 0.17 0.17 0.32 

 0.32 0.32  

 0.5, 0.75  
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4. Discussion and conclusion 

The methanolic extract of cassia seeds exhibited a significant level of activity of antioxidant compound 
which is in accordance with the earlier report [25]. The DPPH radical scavenging ability of C. auriculata, C. absus 
and C. fistula methanolic seed extract was significant when α-tocopherol was used as standard; it reveals the 
proton donating capacity of the extract. The methonolic extracts of cassia seeds were separated on TLC and a 
compound isolated at Rf value 0.12 exhibited free radical scavenging potential as analysed by DPPH assay. 
Velioglu et al.[26] studied total phenolics and the antioxidant activity in selected fruits, vegetables and grain 
products and found significant level. The reducing capacity of the plant extract components may serve as a 
significant indicator of its potential antioxidant activity [27]. Phenolic compounds are dietary constituents widely 
existing in plants and have been considered to have high antioxidant capacity and free radical scavenging capacity 
[28, 29]. Phenolic compounds have attracted more attention as potential agents for preventing and treating 
many oxidative stress-related diseases [30]. Studies showed that phenolic compounds were the main antioxidant 
ingredients in various medicinal plants [31]. Flavonoids are well-known antioxidant constituents of plants and 
possess a broad spectrum of chemical and biological activity, including radical scavenging properties [32]. 
Phytochemical screening of the crude extracts revealed the presence of secondary compounds such as alkaloids, 
flavonoids, steroids, tannins, and Phenols. Presence of these phytochemicals in methanol extract of C. auriculata, 
C. absus and C. fistula attributed to their excellent antioxidant activity. The results of the present study indicate 
that methanol extract of C. auriculata, C. absus and C. fistula seeds are high in phenolic contents and these 
extract exhibit strong antioxidant activities. The scavenging activities observed against DPPH and hydroxyl 
radicals, lead us to propose the above plant seeds as promising natural sources of antioxidants suitable for 
application in nutritional/pharmaceutical fields. Further studies are needed to explore in vivo response for better 
understanding. 

5. References 

1. J.A.Duke, M.J.B.Godwin, J. du Cellier and P.N.K.Duke [2002] Handbook of medicinal herbs. 2nd edn.CRC Press, 
      Washington, DC. 
2. WHO [1999] Monographs on selected medicinal plants.Vol.1. 
3. F.Aqil, I.AhmedI, and Z. Mehmood  [2006] Antioxidant and free radical scavenging properties of twelve 
       traditionally used Indian medicinal plants. Turkish Journal of Biology. 30, 177-183. 
4. Acharya Deepak and Shrivastava Anshu [2008] Indigenous herbal medicines: Tribal formulations and 
       traditional herbal practices. Aavishkar Publishers Distributor, Jaipur- India. ISBN 978-81-7910-252-7. pp. 440. 
5. S.Adeleke Adesegun, N. Emmanuel Anyika, T. Oluseyi Adekoya and S. Godwin Essien [2012] Antibacterial and 
       antioxidant investigations of Hallea ledermannii leaf extract. Indian Journal of  Science and Technology. 5 
      (1), pp.885-1887. 
6. N.Huda-Faujan, A.Noriham, A.S.Norrakiah and A.S.Babji [2009] Antioxidant activity of  methanolic extracts 
       containing phenolic compounds. African Journal of Biotechnology. 8 (3), pp. 484-489. 
7. B.Karpagavalli, S. Amutha, T. Padmini, R. Palanisamy and K. Chandrakumar [2014] Effect of  processing  on 
       retention of antioxidant: Components in value added amla products. Indian Journal Science and Technology. 
      7(5), pp.672-677. 
8. G.Miliauskas, P.R.Venskutonis and  T.A.Van Beek [2004] Screening of radical scavenging activity of some 
      medicinal and aromatic plants. Food Chemistry. 85, pp.231-237.  
9.  S.Rattanachitthawat, P.Suwannalert, S.Riengrojpitak, C.Chaiyasut and S.Pantuwatana [2010] Phenolic content 
       and antioxidant activities in red unpolished Thai rice prevents oxidative stress in rats. Journal of Medicinal 
      Plants Research. 4(9), pp. 796-801. 
10. A.Singh, S.N.Naidu, S.Gupta and K.K.Kulkarni [2002] Effect of natural and synthetic antioxidants in a mouse 

model of chronic fatigue syndrome. Journal of Medicinal Plants  Research. 5(4), pp. 211-220. 
11. D.Shahvar, U.S.Rehman and  A.M. Raza [2010] Acetyl cholinesterase inhibition potential and antioxidant 
        activities of ferulic acid isolated from Impatiens bicolor Linn. Journal of Medicinal Plants Research. 4(3), 
       pp.260-266. 
12.  A.Mahadevan and R. Sridhar [1996] Methods on physiological plant pathology (4th Edition). Sivakami 
        Publications, Chennai. 
13.  S.T.Chang, J.H.Wu, S.Y.Wang and P.L.Kang [2008] Antioxidant activity of extracts from Acacia confesa bark 
       and heartwood.  Journal of Agricultural and Food Chemistry. 49, pp.3420-3424. 

303 www.iseeadyar.org



Indian Journal of Drugs & Diseases Vol 3 (1), August, 2014                                                                                                        ISSN: 0974-5645 

 

 

14. Prieto, M.Pineda and M.Aguilar [1999] Spectophotometric quantitative of  antioxidant capacity through the 
      formation of a phosphomolybdenum complex: Specific application to the determination of vitamin E. 
      Analytical Biochemistry. 269, pp.337-341. 
15. S.M.Klein, G.Cohen and A.I.Cederbaum [1992] Production of formaldehyde during metabolism of dimethyl 
       sulphoxide by hydroxyl radical generating system. Biochemistry. 20, pp. 6006-6012. 
16. T.C.P.Dinis, V.M.C.Madeira and L.M. Almeida [1994] Action of phenolic derivatives (acetoaminophen, 

salycilate and 5-aminosalycilate) as inhibitors of membrane lipid peroxidation and as peroxyl radical 
scavengers. Archives of Pharmacal Research. 315, pp.161 169. 

17. W.C.Evans [1997] Trease and Evans’ Pharmacognosy. 14th Edition. Harcourt Brace and  company. Asia Pvt. 
       Ltd. Singapore. pp. 343. 
18. S.Ramakrishnan, K.G.Prasannan and R.Rajan [1994] Text book of medical biochemistry. Orient Longman, 

New Delhi, India. pp.582. 
19. C.K.Kokate [1999] Practical pharmacognosy. 4th Ed. Vallaph Prakashan Publication, New Delhi, India, pp.115.  
20.  A.C.Ruthmann [1970] Method in cell research. Cornell University Press, New York, U.S.A. pp. 500. 
21. E.Rasch and H.Swift [1960] Microphotometric analysis of the cytochemical Millon reaction.  

Journal Histochemistry Cytochemistry. 8, pp.4–17. 
22.  S.McDonald, P.D.Prenzler, M.Autolovich and K.Robards [2001] Phenolic content and antioxidant activity of 
       olive extracts. Food Chemistry. 73, pp.73-84. 
23.  A.Meda, C.E.Lamien, M.Romito, J.Millogo and  O.G.Nacoulma [2005] Determination of the total phenolic, 
       flavonoid and proline contents in Burkina Fasan honey, as well as their radical scavenging activity. Food 
       Chemistry. 91, pp.571-577. 
24.   A.Mahmoud, Shavon Clark,  Brooke Woodard, Suziat Ayomide and  Deolu- Sobogun [2010] Antioxidant and 

  free radical scavenging activities of essential oils. Ethnicity and Disease. 20   (1): S1-78-82. pp.20521390. 
25.   R.H.Gokani, M.A.Rachchh, T.P.Patel, S.K.Lahiri, D.D.Santani and  M.B.Shah [2011] Evaluation   of anti-oxidant 

  activity (in vitro) of Clerodendrum phlomidis Linn.f. suppl. Root. Journal of Herbal Medicine 
  and  Toxicology.  5  (1), pp.47-53. 

26.   Y.S.Velioglu, G.Mazza,  L.Gao and B.D.Oomah [1998] Antioxidant activity and total   phenolics in selected 
  fruits, vegetables  and grain  products. Journal of Agricultural and   Food Chemistry. 46, pp. 4113-4117. 

27.   R.Gupta, Bruce Bleakley and R.K. Gupta [2011] Phytochemical analysis and antioxidant    activity of herbal 
  plant Doronicum hookeri Hook (Asteraceae). Journal of Medicinal  Plants.   5(13), pp.  2736-2742. 

28.  M.P.Kahkonen, A.I.Hopia and  M.Heinonen [2001] Berry phenolics and their antioxidant activity. Journal of 
        Agricultural and Food Chemistry. 49, pp. 4076-4082. 
29.  K.Robards, P.D.Prenzler, G.Tucker, P.Swatsitang and W.Glover [1999] Phenolic compounds and their 
        roles in oxidative process in fruits. Food Chemistry.66, pp. 401-436. 
30.  A.Rajan, N.Shanmugavalli, C.Greety Sunitha and V.Umashankar [2009] Hepatoprotective effect of Cassia. 
        Indian Journals Science Technology. 2(3), pp.41-45.  
31.   Y.Z. Cai, Q.Luo, M.Sun and H.Corke [2004] Antioxidant activity and phenolic compounds   of 112  traditional 

  Chinese medicinal plants associated with anticancer. Life Sciences. 74,   pp.2157-2184. 
32.   G.Miliauskas, P.R.Venskutonis and T.A.Van Beek [2004] Screening of radical scavenging   activity  of some 

  medicinal and aromatic plants. Food Chemistry. 85, pp. 231-237.  
 
 

The Publication fee is defrayed by Indian Society for Education and Environment (iSee). www.iseeadyar.org 

 
Citation: 

P.Jayaraman, E.Sivaprakasam, V.Rajesh, K.Mathivanan, P.Arumugam [2014] Comparative analysis of antioxidant activity and 
phytochemical potential of Cassia absus Linn., Cassia auriculata Linn. and Cassia fistula Linn. Indian Journal of Drugs and Diseases. 

Vol 3 (1), pp.298-304. 

304 www.iseeadyar.org




